Abstract: This manuscript explores feeder reconfiguration in distribution networks
I. Introduction
A power distribution network consists of a group of radial feeders which can be connected together with several tie switches and tie lines. Power loss reduction in the network is a major concern of electric distribution utilities. Among conventional methods, optimal reconfiguration and capacitor placement are two effective methods which can be applied to the network. Optimization methods have been used to find the optimal location and size of different devices such as capacitors, FACTS, and distributed generations, in power distribution systems. In this paper, optimization methods are used for optimal reconfiguration and capacitor allocation in power systems. Feeder reconfiguration is the process of changing the distribution network topology by changing the status of its switches. There are two kinds of switches based on their open or close conditions: normally open (N.O.) and normally close (N.C.). N.O. Switches are considered as tie switches in the network. During a reconfiguration process, the status of these switches will be changed optimally based on the proposed objective function. Opening and closing of these switches can change the amount of power losses.
Optimal capacitor placement and distribution network feeder reconfiguration (DNR) have been investigated in many papers separately, and various approaches have been used with different objective functions to model the network and optimize the problem solution. A number of research papers have been emerged on the general topic of feeder reconfiguration; there is still a need to develop more appropriate and effective techniques for the reconfiguration under reliable operating conditions.Many recent researches on distribution feeder reconfiguration on reducing the power losses. Baran and Wu [1] , described the optimal size of capacitors, so that the real power losses will be minimized for a given load profile. This method is efficient, numerically robust and has good convergence characteristics. Sundhararajan [2] , proposed to minimize the energy losses by sensitivity analysis to select locations and genetic algorithm is used to determine the optimal capacitor locations. Das [3] , presented genetic algorithm is to select the optimal values of switched capacitors required to place on the radial system under varying load conditions to minimize the energy loss while keeping the voltage at load buses within prescribed limits. Milosevic [4] , proposed a strategy for placing capacitors at multiple locations on a distribution feeder to power factor correction and power loss reduction. Damodar Reddy [5] , a fuzzy multi-objective algorithm is used to solve an optimal capacitor placement and reconfiguration. Abdellatif [6] , a simple and efficient load flow solution has been proposed for determining voltage rms values and phase-angles of radial distribution feeders. Hooshmand [7] , multi-objective problem, bacterial foraging oriented by PSO algorithm, a new method for the optimal location of fixed and switching capacitors were presented to reduce the costs of power losses as well as improving the voltage profile. Damodar Reddy [8] [9] a two-stage methodology of finding the optimal locations and sizes of shunt capacitors for loss reduction in radial distribution systems is presented. Fuzzy approach is proposed to find the optimal capacitor locations and Harmony Search Algorithm is proposed to find the optimal capacitor sizes. Farahani [10] , Reconfiguration is based on a simple branch exchange method of a single loop. A joint optimization algorithm is proposed for
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DOI: 10.9790/1676-1201032731 www.iosrjournals.org 28 | Page combining this improved method of reconfiguration and capacitor placement for maximum loss reduction. ElFergany [11] , an efficient heuristic based approach to assign static shunt capacitors using an ABC algorithm to enhance overall system static voltage stability index and achieve maximum savings. Sravan Reddy [12] , proposed a hybrid method to determine the optimal capacitor placement in distribution networks by using fuzzy and shuffled frog leaping algorithm. Sudhakar Reddy [13] proposed dragonfly algorithm to resolve the final network reconfiguration and reduce the system losses. Sudhakar Reddy [14] [15] proposed PSO algorithm to determine the optimal network reconfiguration to reduce the real power losses and variational technique is used to sizing for D-STATCOM. Bhargav Reddy [16] proposed PSO algorithm to determine the different configurations to reduce the real power losses at different load conditions.
II. Problem Formulation

Calculation of load current:
The complex power injected into the bus is given by
The load current at any bus is given by (1) Where, N = total number of buses = load currents@ bus = real power demand@ bus = reactive power demand@ bus = bus voltage@ bus 
Formation of BIBC matrix:
The relation between load currents and branch currents can be found by using KCL equations as follows.
= (6) Thus the relationship between load currents and branch currents can be expressed in matrix form as shown below. 
III. Harmony Search Algorithm
The harmony search algorithm (HSA) is a new meta-heuristic algorithm. The harmony search algorithm (HSA) is simple in concept, few in parameters and easy in implementation. The Harmony search algorithm is the concept of natural musical performance processes. The musicians starting with some harmonies, they attempt to achieve better harmonies by improvisation and create iteratively new best solutions based on past solutions on random modifications. Finally HSA gives optimum value. This algorithm was originally developed for discrete optimization and later expanded for continuous optimization. It has been successfully applied to various computational optimization problems such as structural design, water network design, dam scheduling, school bus routing, Sudoku game, musical composition, benchmark and real-world problems.
Fig 2: Flow chart for Proposed Algorithm
The HS algorithm initializes the Harmony Memory (HM) with randomly generated solutions. The number of solutions stored in the HM is defined by the Harmony Memory Size (HMS). Then iteratively a new solution is created as follows. Each decision variable is generated either on memory consideration and a possible additional modification, or on random selection. The parameters that are used in the generation process of a new solution are called Harmony Memory Considering Rate (HMCR) and Pitch Adjust Rate (PAR). After a new solution has been created, it is evaluated and compared to the worst solution in the HM. If its objective value is better than that of the worst solution, it replaces the worst solution in the HM. This process is repeated, until a termination criterion is fulfilled. Application of HSA for loss minimization problem with reconfiguration is illustrated with the help of standard 33-bus radial distribution system. In 33-bus system, there are five open tie switches with branch numbers 33, 34, 35, 36, and 37, respectively, which forms five loops to as shown in Fig. 3 . Further, assume that candidate buses for optimal installation of DG units, which is not proposed in this work.
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Algorithm to find the optimum reconfiguration using harmony search algorithm
Step 1) Initialize the problem and algorithm parameters.
Step 2) Initialize the harmony memory.
Step 3) Improvise a new harmony.
Step 4) Update the harmony memory.
Step 5) Check the termination criterion.
The solution vector corresponding to the best fitness value gives the optimal network RCG in n optimal switching. Apply Greedy Search between old harmony and New Harmony by comparing fitness values. The convergence pattern is presented and the method was tested on several other systems and yields a good performance. It may also be noted that the HSA algorithm takes a small solution time. This may be achieved through appropriate tuning. Appropriate tuning may be done through proper selection of Harmony Memory Considering Rate (HMCR) and Pitch Adjust Rate (PAR). In the present work, harmony memory size HMS=50, HMCR=0.9; harmony consideration rate 0< HMCR <1; PARmin=0.4; PARmax=0.9; min bandwidth, bwmin=0.0001; max bandwidth bwmax=1.0; maximum no of iterations =1000.
IV. Results
In order to demonstrate the effectiveness of the anticipated method, HSA is tested on standard IEEE 33-bus and 69-bus systems.
33-bus Test System:
The 33-bus system is a large-scale radial distribution system with 32 sectionalizing and five tie switches. Configuration, line, load, and tie line data are taken from [14] . Total system loads for base configuration are 3715 kW and 2300 kVAR. The sectionalizing switches are labeled from 1 to 32 and tie switches from 33 to 37, respectively. HSA parameters of the algorithm used to simulate this test system and results are shown for test system in table 1. 
69-bus Test System:
The 69-bus system is a large-scale radial distribution system with 68 sectionalizing and five tie switches. Configuration, line, load, and tie line data are taken from [14] . Total system loads for base configuration are 3802.2 kW and 2694.6 kVAR. The sectionalizing switches are labeled from1 to 68 and tie switches from 69 to 73, respectively. HSA parameters of the algorithm used to simulate this 69-bus test system and results are shown for test system in table 2. 
V. Conclusion
In this paper, the HSA algorithm is successively applied to a distribution feeder problem. The objective to minimize the real power loss, while maintaining the radial structure of the network based on, LSW33 and LSW69 [12] . The effectiveness of the proposed method is demonstrated on 33-bus and 69-bus systems. The numerical results illustrate that the proposed algorithm is capable of finding the optimal solution is obtained by using an HSA. Thus, the final results of the proposed HSA method illustrate considerable loss reduction is possible as compared to previous reports of other researchers. The active power loss reduction for IEEE 33-bus and 69-bus systems are 51.93% and 55.72% respectively.
